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1.0 Introduction 

 

 Environmental Strategies Consulting LLC, on behalf of Emerson, has prepared this 

Indoor Air Assessment Report to summarize the methods and results of the Phase IV indoor air 

and sub-slab soil gas sampling activities conducted at selected residences in the South Hill 

neighborhood near the Emerson Power Transmission (EPT) facility in Ithaca, New York.  The 

sampling activities were conducted in accordance with the approved original work plan dated 

September 23, 2005, and the New York State Department of Health’s (NYSDOH’s) Guidance 

for Evaluating Soil Vapor Intrusion in the State of New York, dated February 2005.  The Phase 

IV sampling activities were designed to further evaluate whether volatile organic compounds 

(VOCs) previously detected in groundwater and vadose zone soil gas samples collected in the 

area north of the EPT site are present in soil gas below specific residences and potentially 

affecting indoor air quality in these residences.   

 Section 2 of the report provides background information on the site and summarizes the 

previous phases of monitoring.  This is followed by Section 3, which provides a description of 

the sampling methods, including the pre-sampling activities (access, interview, and material 

inventory process), sampling procedures/methods, sample analysis, and quality assurance/quality 

control procedures.  The sampling results are discussed in Section 4.   
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2.0 Site Background 

 

2.1 Site Location  

The EPT facility is located at 620 South Aurora Street in Ithaca, New York (Figure 1).  

The site comprises approximately 110 acres within the City of Ithaca and the Town of Ithaca in 

Tompkins County and includes the New York State Electric and Gas substation property to the 

west.  The area surrounding the facility is mostly residential.  The campus of Ithaca College is 

located to the east across South Aurora Street.  The southern portion of the property is unused 

and vacant.  Wooded land and residential areas border the property to the west, and residential 

areas are located to the north.  Cayuga Lake is approximately 2 miles north of the site. 

  

2.2 Site History 

The EPT plant was built in 1906 by Morse Industrial Corporation, which manufactured 

steel roller chain for the automobile industry. From approximately 1928 to 1982, Borg Warner 

owned the company and manufactured automotive components and power transmission 

equipment.  Up until the early 1980s, Morse Industrial Corporation used trichloroethylene 

(TCE), a widely-used solvent for cleaning and degreasing metal parts. In 1983, Emerson 

purchased Morse Industrial Corporation from Borg-Warner Corporation and became known as 

Emerson Power Transmission.  EPT manufactures industrial roller chain, bearings and clutching 

for the power transmission industry.  Under Emerson’s ownership, TCE was not used at the 

Ithaca facility.  Investigations conducted by Emerson revealed onsite groundwater contamination 

in 1987, originating from a firewater reservoir located on the western portion of the facility 

property.  Emerson promptly reported these findings to the New York State Department of 

Environmental Conservation (NYSDEC). 

 

2.3  Previous Investigations 

 Three previous phases of indoor air sampling have been conducted in the South Hill 

neighborhood: Phase I was completed in the fall of 2004, Phase II in the winter of 2005, and 

Phase III in the fall of 2005.  The study area for Phase I consisted of 51 homes, of which 43 were 

sampled (Figure 2).  Eight homes were added to the study area for Phase II for a total of 
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59 homes, of which 54 homes were sampled (Figure 2).  Based on a comparison of the sampling 

results from Phases I and II sampling with the NYSDOH indoor air matrices, 36 homes were 

designated as no further action, 16 homes required further monitoring, and 3 homes warranted 

mitigation.  Mitigation systems were offered to the three homeowners.  A mitigation system was 

accepted by one homeowner and was installed in January 2005.  The two remaining homeowners 

elected to have their homes re-sampled, and the Phase II results did not show levels of site-

related VOCs that warranted further action based on the NYSDOH Soil Vapor/Indoor Air 

Matrix.  For confirmation purposes, these two homes were sampled again during Phase III.   

 Twenty-six new homes were added to the study area for the Phase III sampling (Figure 

2).  A total of 43 homes were sampled during Phase III, including 22 of the 26 new homes in the 

expanded study area and 21 homes that either required follow-up sampling or where access was 

newly obtained from homeowners that had not previously responded during the Phase I and/or 

Phase II sampling events.  Based on a comparison of the sub-slab soil vapor and indoor air 

sampling results with the NYSDOH matrices, 10 homes were designated as no further action, 32 

homes required further monitoring, and 3 homes warranted mitigation.  Mitigation systems were 

offered to the owners of those three properties.  All three homeowners accepted the offer, and the 

mitigation systems were installed in the winter/spring of 2006.  The two properties that were 

offered mitigation based on the Phase I sample results were re-sampled in Phase II and Phase III; 

the results for one indicated no further action is necessary and the results for the other indicated 

required further monitoring based on NYSDOH matrix. 

 In summary, during Phases I, II, and III of the indoor air sampling a total of 85 homes 

were included in the study area.  Of those 85 homes, 79 homes were sampled at least one time.  

No access was provided for four homes, and two homes for which access was granted in Phase 

III were not sampled due to scheduling issues.  At the completion of Phase III sampling, 

45 homes had no further action required, 32 home required further monitoring (including the 

2 homes where access was received during Phase III but they were unable to be scheduled), and 

4 homes had mitigation systems installed.  
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2.4 Previous Remediation  

 On March 6, 2006, Emerson announced a voluntary offer to mitigate homes in the study 

area in which TCE concentrations in indoor air were detected above 0.8 micrograms per cubic 

meter (µg/m3) during at least one sampling event (Phase I, II, or III).  Based on this criterion, 28 

homes were offered voluntary mitigation.  Homes that were offered voluntary mitigation were 

not re-sampled.   
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3.0 Indoor Air Sampling 

 

 The objective of the Phase IV indoor air sampling activities was to collect indoor air and 

sub-slab soil gas samples from residential buildings and ambient outdoor air samples to further 

evaluate whether VOCs are affecting indoor air quality.  The Phase IV sampling event involved 

sampling 15 of the 18 new homes in the expanded study area plus follow-up sampling of 

10 homes previously sampled and sampling of 1 home where access was newly obtained from 

the homeowner identified for sampling as part of the Phase II event.  Access agreements were 

not received from three property owners (Properties 89, 90, and 98).  Therefore, a total of 26 

homes were sampled during Phase IV.  

 Random ID numbers were assigned to each of the 18 additional properties to protect the 

privacy of the property owners.  The properties sampled during Phases I, II, III, and IV are listed 

in Table 1.   

 The sampling activities were conducted in accordance with the approved original work 

plan dated September 23, 2005 and the NYSDOH’s Guidance for Evaluating Soil Vapor 

Intrusion in the State of New York, dated February 2005.  The pre-sampling activities were 

conducted at least 48 hours, and no more than 1 week, before the actual sampling event.  Indoor 

air samples were collected in the basement and first-floor living spaces of each structure.  In 

property 59, a first-floor sample was not collected due to the tenant’s decision to not permit 

sampling within the unit.  Sub-slab soil gas samples were collected from each structure with a 

complete or partial basement floor slab.  Sub-slab soil gas samples were not collected from two 

properties (properties 96 and 103) due to the absence of a partial slab and the presence of a wood 

floor directly over dirt/bedrock.  No soil vapor probes were installed at these properties with the 

verbal approval of the NYSDOH.  In general, outdoor air samples were collected from two 

locations in the vicinity of the homes being sampled on a particular day to establish ambient 

conditions.   

 

3.1 Pre-Sampling Activities 

 Initially, an access agreement was obtained from each homeowner and a pre-sampling 

interview was performed.  During the initial site visit to the properties, a building inspection and 

materials inventory were conducted.  If a partial or complete slab was present in the basement, a 
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soil gas probe was installed to prepare for sampling.  Below, each of these activities is described 

in more detail. 

3.1.1 Obtaining Property Access 

 A letter and an access agreement were sent to the 18 property owners in the expanded 

study area 30 to 60 days before the scheduled start of the sampling activities.  The letter 

informed the property owner of the proposed sampling activities and the proposed project 

schedule and requested that the property owner sign and return the access agreement.  The access 

agreement specified the conditions for granting access to conduct the sampling activities.  Two 

attempts were made to obtain access from homeowners.   

3.1.2 Pre-Sampling Interview 

 Homeowners were first contacted by telephone for purposes of explaining the scope of 

the proposed sampling activities and to obtain information on the construction of the residence 

(slab-on-grade, basement, crawl space, and type of basement floor).  During the discussion, 

information was requested on materials stored in the home and a schedule was established for the 

sampling activities.  A copy of the pre-site visit questionnaire is presented in Appendix A.  

3.1.3 Building Inspection and Materials Inventory 

 A pre-sampling site inspection and materials inventory was conducted at each residence a 

minimum of 2 days before conducting the sampling activities.  During the site inspection, 

Environmental Strategies verified the building construction information obtained during the pre-

site visit telephone interview, completed the NYSDOH’s indoor air quality questionnaire and 

building inventory form, and conducted an inventory of materials and equipment stored in the 

basement and the first floor living spaces.  The materials and equipment of concern included 

petroleum products, gas-powered equipment, kerosene heaters, petroleum-based finishes, 

products containing petroleum distillates, cosmetics, perfumes and colognes, and pesticides.  

Each container was scanned with a photoionization detector (PID) for potential VOC vapors.  

For containers with recognizable VOC ingredients, the product name, the manufacturer’s name, 

the container size, the ingredients, and the PID reading were recorded on the inventory form.  

For containers with no recognizable VOC ingredients and PID readings above ambient levels, 

the manufacturer’s name, container size, the ingredients, and PID reading were recorded on the 

inventory form.  Containers with no recognizable VOC ingredients and PID readings of ambient 

levels were not recorded on the inventory form.  A copy of the NYSDOH’s indoor air quality 
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questionnaire and building inventory form are presented in Appendix B.  Homeowners with 

products containing chemicals of concern were asked to remove those products during the 

sampling event.  Additionally, several homeowners removed the materials with PID readings 

above background from their homes before the Phase IV sampling.  Notes regarding the removal 

of these types of products can be found on the inventory forms.  A copy of the inventory forms 

for each residence sampled during Phase IV is included in Appendix C.  

 At the conclusion of the site inspection, Environmental Strategies reviewed the 

NYSDOH guidance with the property owner and discussed the activities that should be avoided 

24 hours before, and during, sample collection.  

3.1.4 Sub-Slab Soil Gas Probe Installation 

 In structures with a complete or partial basement floor slab, a sub-slab soil gas probe was 

installed in accordance with NYSDEC guidance and the approved work plan.  The sub-slab soil 

gas probe consisted of 3/8-inch outside-diameter Teflon®-lined tubing, a silicone rubber stopper 

with a 3/8-inch-diameter perforation, and a modeling clay seal.  To install the probe, an electric 

hammer drill was used to drill a 3/8-inch diameter “inner” hole through the slab and 

approximately 3 inches into the underlying soil or gravel.  Next, a 1-inch-diameter “outer” hole 

was drilled approximately 1½ inches into the floor slab.  A section of tubing was inserted 

through the stopper such that the tubing did not extend below the base of the slab to prevent the 

tubing from being plugged.  Modeling clay was used to create a seal between the silicone stopper 

and the floor slab and a clamp was placed on the end of the tubing to prevent soil gas from 

entering the building. During Phase IV an additional clay seal was applied to the end of the 

tubing that was clamped shut.  This clay was removed for sampling by cutting off the end of the 

tube.   

 

3.2 Sampling Activities 

3.2.1 Indoor Air Sampling 

  Indoor air samples were collected from the basement (labeled IAB) and first-floor living 

space (labeled IAF) of each residence, as appropriate (with the exception of property 59 where 

an IAF sample could not be collected).  If the basement or first-floor living level was subdivided 

into multiple units, an indoor air sample was collected from one unit on each level.  The indoor 

air samples were collected simultaneously with the sub-slab soil gas samples.  
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Indoor air samples were collected using evacuated 1-liter Entech® canisters positioned 

approximately 3 feet above the floor to be representative of the breathing zone.  The flow 

regulators were pre-set by the laboratory to collect the samples over a 24-hour period and 

included a pressure gauge to allow for recording of the starting and final vacuum in the canister.  

The canisters were prelabeled with the sample name which included the property ID, the type of 

sample, and the date.  In addition, the sample name, canister and regulator numbers, location, 

time, and date of sample collection were recorded in the field book.  The flow regulator was 

connected to the canister to initiate sample collection.  After 24 hours, the canister was 

disconnected from the regulator.  The indoor air samples were then transported to Centek 

Laboratories LLC of Syracuse, New York, under chain-of-custody procedures. 

3.2.2 Sub-Slab Soil Gas Sampling 

A sub-slab soil gas sample (labeled SS) was collected from each residence that had at 

least a partial basement floor slab.  Before the sub-slab soil gas sample was collected, a pre-

sample purge was conducted to remove dilution air from the tubing and probe assembly.  To 

conduct the pre-sample purge, the clay on the end of the tubing was trimmed off and the clamp 

on the tubing was released; two probe volumes of air, or approximately 60 cubic centimeters, 

were evacuated with a hand pump and into a Tedlar® bag at a rate not exceeding 0.2 liter per 

minute.  The valve on the tedlar bag was then closed, removed from the hand pump, and taken 

outside to be discharged to the atmosphere.  The tubing was reclamped before removing the hand 

pump from the sample tubing.  Following the pre-sample purge, vapor samples were collected 

using evacuated 1-liter canisters and dedicated flow regulators that were pre-set by the 

laboratory to collect the soil gas sample over a 24-hour period.  The canisters were prelabeled 

with the sample name.  The sample name, canister and regulator numbers, location, time, and 

date of sample collection were recorded in the field book.  After 24 hours, the canister was 

disconnected from the regulator.  The soil gas samples were transported to Centek Laboratories 

LLC under strict chain-of-custody procedures.  Following the completion of sampling, the sub-

slab soil gas probes were removed from the slab in each home, and the holes were patched with 

Quikrete® concrete mix. The abandonment of the sub-slab soil gas probes was recorded in the 

field book along with photographic documentation of the concrete seal. 
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3.2.3 Outdoor (Ambient) Air Sampling 

 On each day of sampling, outdoor (ambient) air samples were collected from two 

locations.  On a given sampling day, the ambient outdoor air sampling locations were selected to 

be representative of the properties to be sampled that day and appropriate sampling locations 

were selected in the field.  Near the end of the Phase IV sampling, fewer properties were 

sampled each day. If only two properties were being sampled in 1 day, then the ambient outdoor 

air samples were set up on those two properties.  If only one sample was collected on a given 

sampling day, then only one outdoor air sample was collected and it was set up at the property 

being sampled.  

 In accordance with NYSDOH guidance, each outdoor air sample was collected 

approximately 3 to 5 feet above the ground and away from wind obstructions, if possible.  

Additionally, collection of the outdoor ambient air samples started approximately 1 hour before 

the indoor air sampling began.  The outdoor ambient air samples were collected with 1-liter 

canisters over a 24-hour period using the same procedures and analytical methods described 

above for the indoor air samples.   

 

3.3 Sample Analysis 

All sample canisters were shipped to Centek Laboratories, LLC, of Syracuse, New York.  

As requested by the NYSDEC, the samples were analyzed for the complete list of compounds 

specified in U.S. Environmental Protection Agency (EPA) Method TO-15.  The minimum 

detection limits using EPA Method TO-15 for all sample types was 0.25 μg/m3 for TCE and 1 

μg/m3 for all other VOCs. Analytical results for all VOCs detected by EPA Method TO-15 and 

corresponding letters prepared for the property owners were submitted to the NYSDEC and 

NYSDOH for review.  Upon approval by the NYSDOH, final letters transmitting the sampling 

results were forwarded to the homeowners.   

 

3.4 Quality Assurance/Quality Control Procedures 

The sampling canisters used for the sampling activities were certified clean by Centek 

Laboratories, LLC.  This certification involved analyzing the background air inside a clean 

canister by EPA Method TO-15.  If no target compounds were detected at concentrations above 

the reporting limits, then the canister was evacuated again and all canisters from that lot were 
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available for sampling.  If target compounds were detected at concentrations above the reporting 

limits, then all canisters from that lot were re-cleaned and a single canister was reanalyzed for 

the target compounds.  Two duplicate indoor air first floor, indoor air basement, and soil gas 

samples were collected during the Phase IV sampling event.  One duplicate outdoor air sample 

was collected during the Phase IV sampling event.  In addition, trip blanks prepared by the 

laboratory accompanied the containers for two indoor air samples to evaluate the potential for 

sample cross-contamination during shipment or during sample collection.   

Quality assurance and quality control (QA/QC) procedures for validating the laboratory 

data package are summarized in a QA report included in Appendix D.  In general, all data was 

acceptable as qualified. 
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4.0 Sampling Results 

 

4.1 Regulatory Guidance  

The soil vapor and indoor air matrices contained in the NYSDOH guidance were used to 

evaluate the indoor air and sub-slab sampling results for all homes.  The matrices provide 

guidance on actions that should be taken to address current and potential exposures related to 

soil vapor intrusion.  Guidance is provided for both sub-slab vapor concentration of a compound 

and indoor air concentrations of a compound.  The NYSDOH soil vapor and indoor air matrices 

are provided in Table 2.   
   
4.2 Results 

 The results of the Phase IV indoor air sampling for each home are included in Appendix 

E.  The tables list the results for the eight site-related VOCs first, followed by the non-site-

related VOCs analyzed by TO-15. 

 Based on a comparison of the sub-slab soil vapor and indoor air results with the 

NYSDOH matrices, 3 of the 26 homes sampled were designated as no further action, as agreed 

with the NYSDOH.  For 21 homes further monitoring is appropriate based on a comparison of 

the results for sub-slab soil vapor samples and the indoor air basement or first floor samples with 

the Indoor Air matrix.  The NYSDOH has agreed with these findings.  The property IDs for 

homes requiring no further action or further monitoring are presented in Table 3.   

 Based on a comparison of the sub-slab soil vapor and indoor air results with the 

NYSDOH matrices, a mitigation system was offered to the owner of property 87 (Table 3).  

Based on Emerson’s offer to voluntarily mitigate homes in the study area where TCE 

concentrations were detected in indoor air above 0.8 µg/m3 during at least one sampling event, a 

mitigation system was offered to the owner of one property included in the Phase IV sampling 

event.   

 

   


